This study investigated how efficient spatial attention was oriented to pain in 2 experiments. Participants detected whether painful (pain group) or nonpainful (control group) somatosensory stimuli were delivered to the left or right hand. Each stimulus was preceded by a visual cue presented near to the stimulated hand (valid trial), the opposite hand (invalid trial), or centrally between hands. To examine both exogenous and endogenous orienting of attention, the spatial predictability of somatosensory targets was manipulated. In the first experiment, visual cues were nonpredictive for the location of the pain stimulus, as a result of which, orienting was purely exogenous, i.e., resulting from the occurrence of the visual cue at the location of somatosensory input. In the second experiment, visual cues were spatially predictive, as a result of which, endogenous control was added, i.e., attention driven by expectations of where the somatosensory target will occur. The results showed that only in experiment 1 was spatial attention oriented more efficiently to painful compared with nonpainful somatosensory stimulation. This effect was due to faster responses on valid relative to baseline trials (engagement), rather than slower responses on invalid relative to baseline trials (disengagement), and was significantly correlated with self-reported bodily threat. In experiment 2, prioritization of the pain location was probably overridden by task strategies because it was advantageous for participants' task performance to attend to the cued location irrespective of whether stimulation was painful or not. Implications of these findings for theories of hypervigilance and attentional management of pain are discussed. Ó
Introduction
The ability to rapidly detect and respond to bodily threats such as pain is undoubtedly adaptive for survival [5, 9, 13] . Attention is believed to play a pivotal role in this ability by amplifying behavioral and physiological responses to relevant information and attenuating responses to irrelevant information. There is indeed strong empirical evidence that pain is prioritized over competing information [5, 17, 39, 42] . However, research on the role of spatial attention is scarce.
Because the precise location of nociceptive input is particularly relevant for the rapid detection of bodily threats [11], one would assume spatial attention to be oriented highly efficiently to this location. It has been proposed recently that processing of nociceptive stimuli is supported by a multimodal brain system that detects and orients attention to stimuli signaling relevant changes in the proximal space surrounding the body [15, 22] . More specifically, it has been argued that nociceptive information is integrated with information from other senses, especially vision, to monitor potentially significant stimuli such as physical threats in the proximal space of the body [3, 20] .
The aim of this study was to investigate orienting of attention to the location of painful stimuli by visual cues. For this purpose we used a cross-modal spatial cueing paradigm [40] . Participants detected whether pain stimuli were delivered to the left or right hand. Each target stimulus was preceded by a visual cue presented near to the stimulated hand (valid trial), the opposite hand (invalid trial), or centrally between both hands (baseline trial). Attentional orienting is typically demonstrated by faster responses to valid compared with invalid trials, and can be decomposed into several components. Faster detection in valid relative to baseline trials reflects the benefits of engaging attention on the cued location, whereas slower detection in invalid relative to baseline trials results from the costs of disengaging attention from the cued location and shifting to the other location [26, 40] .
Orienting of spatial attention to the location of pain by visual cues may be either exogenous (visual cue involuntarily captures
